INTRODUCTION

4
binds to DNA, causing single and double-strand DNA breakage (14). Most pathogens do 60 not have this activation mechanism, and are thus intrinsically resistant. In sensitive 61 organisms, "active" metronidazole resistance is often attributed to the nitroimidazole 62 resistance gene (nim). While the exact mechanism is not known, the generally accepted 63 premise is that nim codes for a nitroimidazole reductase that reduces the nitro group of 4-64 or 5-nitroimidazole to an amino group to make the inactive compound, 5-65 aminoimidazole, thus avoiding the formation of toxic nitroso radicals that are essential for 66 antimicrobial activity (15) . The nim homologs are found in both gram-positive and 67 negative genera of aerobic and anaerobic bacteria and archaea, suggesting that the nim 68 gene family is ancient and widespread. The nim genes can be found on the chromosome, 69 or more significantly, on mobilizable plasmids that pose a significant threat to the 70 continuing utility of 5-Nitroimidazole drugs.
71
Molecular detection of nim genes in Bacteroides isolates was described in 1996 using 72 specific primers that were assumed to detect conserved sequences in all of the nim gene 73 types (16). Identification of the nim type was accomplished by restriction analysis of the 74 amplicon produced by these primers with Hsp92II, resulting in unique banding patterns 75 for nimA-nimF (17). To date, eight nim genes (nim A-H) have been described in B. fragilis 76 (18,19) and an additional nimI gene was described in Prevotella (a related anaerobic gram-77 negative genus) (19). To our knowledge, most clinical studies determine if a strain is nim-78 positive or nim-negative based on the outcome of a strain-specific PCR reaction using these 79 primers.
80
However, it has become increasingly clear that the mere presence of the nim gene is 81 not the sole determining factor for the metronidazole resistance observed in an isolate. susceptible/nim-negative laboratory isolate) when introduced on a multicopy plasmid.
113
The data indicate, however, that the presence of the nimJ gene is not solely responsible for 
MATERIALS AND METHODS
118
Strains and culture conditions. All strains used are listed in 
254
The predicted PDB structure file generated by Phyre was submitted to the Dali server The crystal structure of the Nim protein has been shown to be slightly altered when (Table 4) . (Table 5 ). There was no diffrence in metronidazole MIC for E. coli DH5-α carrying 289 pSport/nimJ compared to E. coli DH5-α carrying pSportI (data not shown). The three isolates came from different parts of the world and were all isolated as 315 pathogenic strains; all strains were multidrug resistant and metronidazole resistant. We 610nimI-pMCL140-F GAACGTTGGATCCCCGGGTAATACTAAAGATCAGTAATATGTTCAGAGAAATGC 610nimI-pMCL140-R TCGAGCTCGGTACCCGGGTACTCATCTAAATCGTTTTTTCAAGAGGTTTTCTC 615nimI-pMCL140-F GAACGTTGGATCCCCGGGAGTGTTGCGGAATTAAGGCTATGAATG 615nimI-pMCL140-R TCGAGCTCGGTACCCGGGTTGTCATATACGTACCTCTATTACTTTTGATGC 616nimI-pMCL140-F GAACGTTGGATCCCCGGGTAAGGAGTATTAGGATTGCTATGAGTGAATTTAG 616nimI-pMCL140-R TCGAGCTCGGTACCCGGGTTGTCATATACGTACCTCTATTACTTTTGATGC Cloning primers for expression in E. coli The comparative CT (∆∆CT) method was used to determine the relative target quantity using 16S RNA as the endogenous control in the samples and in the reference sample (One BF638R/pMCL:nim was chosen as reference sample for each set.) Two biological and two technical replicates were used for each determination.
2
The RQ values of the two biologic repeats were averaged, and then normalized to 1 to determine the fold difference between the clinical isolate and the corresponding BF638 containing its nimJ gene on a multicopy plasmid. 
